Nutzungsbedingungen
The integration of international financial markets should help consumers to smoothen consumption over time. By borrowing and lending on international financial markets, consumers can cushion against domestic shocks and, thus, achieve a more stable consumption path. Hence, the volatility of consumption should decline as countries open up for foreign capital. Moreover, the decoupling of consumption from domestic production implies that correlations of consumption across countries should exceed correlations of output in financially integrated markets.
In the empirical literature, international consumption and output correlations have been widely documented. In contrast to predictions of economic theory, consumption correlations do not typically exceed output correlations. This 'consumption-correlation puzzle' has become a stylized fact in international finance (Backus et al. 1992 , Lewis 1999 , Obstfeld and Rogoff 2000 .
Empirical literature on the volatility of consumption and on the link between volatility and financial openness is scarce. Prasad et al. (2003) and Basu and Taylor (1999) have documented stylized facts which show some common patterns in the data. They find evidence for a decline of consumption volatility in developed economies over time. Moreover, the level of consumption volatility in developed countries is below that of developing countries. These findings indicate that consumption volatility and financial openness might be correlated. Bekaert et al. (2004) analyze the link between consumption volatility and equity market liberalization. Their results show that equity market liberalization tends to be associated with lower consumption volatility. In this paper, we use time series evidence to test whether the integration into international financial markets has helped consumers in developed countries to reduce the volatility of domestic consumption. In contrast to earlier work focusing on cross-country or panel evidence, we use long-run time series data for the G7 countries. We cover the post-war period for two reasons. First, we want to capture a time period during which the capital account regime of the countries under study has changed significantly. The end of the Bretton Woods system of fixed exchange rates in the early 1970s has been associated with a gradual phasing out of capital controls in many countries. Hence, the past 40 years provide us with a sufficiently long time frame to cover both the pre-and the post-capital-controls period.
Second, although we could have gone back even further in history, combining data for the pre-and the post-war period would imply that we would have to deal with significant structural breaks in the data.
In contrast to Bekaert et al. (2004) , we control for macroeconomic shocks, we focus on a narrower set of G7 countries, and we use a larger time window covering the past 40 years.
The reason for this is that we want to capture the time-series dimension of the liberalization periodes. Hence, our identification of a possible liberalization effect comes from the timeseries (pre-versus post-liberalization) dimension only.
We find that capital account liberalization has lowered consumption volatility in Canada, Italy, Japan, and the United Kingdom. These results are robust against modifications of the model such as including proxies for macroeconomic shocks and adding of interaction terms between openness and macroeconomic shocks. However, volatility of consumption relative to output has not declined.
Methodologically, there are two main questions to be addressed when studying the link between consumption volatility and financial openness. The first is the measure of volatility.
We use the volatility of consumption growth, computed as the standard deviation of a rolling The second issue is the measurement of financial openness. We use the regulatory measure developed by , which combines information on the imposition of capital controls with qualitative information on the intensity of controls. The second measure we use comes from Kaminsky and Schmukler (2003) which additionally includes information on the development and integration of equity markets.
In Part Two, we briefly present the theoretical background on the link between consumption volatility and financial openness. In Part Three, we present and discuss our measures of financial openness and consumption volatility. In Part Four, we present our empirical results for the link between consumption volatility and financial openness. We also analyze whether the link between consumption volatility and financial openness depends on the type of shock that hits an economy. Part Five concludes.
Theoretical Background and Earlier Evidence
To set the stage for our empirical analysis and to show how consumption volatility and financial openness are linked, we use a standard complete markets model.
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The representative household has a known income Y 1 in period t = 1 but faces uncertainty over future income, Y 2 .
Consumption plans ( ) 2 1 ,C C are conditional on aggregated uncertainty over output in period t = 2. Utility is given by:
(1)
For a more detailed presentation see Obstfeld and Rogoff (1996, Chapter 5 
A similar condition applies to the foreign country. Foreign variables are denoted by an asterix. In a two-country model, market clearing requires:
Resources will be optimally allocated across time and across countries if all marginal rates of substitution are equal. With CRRA utility, we have (
The last condition, together with state-contingent prices, implies that second period consumption is given by
In financially integrated markets, the change of consumption over time is thus determined by the change in world output: 
=
Hence, consumption becomes less volatile if domestic and foreign output are imperfectly correlated. A similar consumption smoothing pattern would be predicted by models assuming that bonds are the only financial asset that can be traded internationally (Baxter and Crucini 1995) . Using more richly specified models, which allow for the possibility of different types of shocks (monetary, fiscal, or productivity shocks) hitting an economy, one can show that the impact of financial openness on the volatility of consumption does not depend on the type of shock considered (see, e.g., Sutherland 1996) .
However, empirical literature testing the predictions of standard macroeconomic models of open economies finds that consumption correlations across countries are relatively small and that they are smaller than output correlations (see Lewis 1999 for a survey of the literature). Moreover, domestic consumption tends to be more closely correlated with domestic output than with foreign consumption.
At least one explanation for the consumption correlation puzzle might also help to explain why consumption volatility does not respond to financial openness. One reason for the consumption correlation puzzle could be that the welfare gains from a reduction in consumption volatility might be small. Providing estimates for the US, Lucas (2003) has argued that a relatively small level of consumption volatility may not justify taking measures 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Prasad et al. (2003) find the welfare gains from a reduction of volatility to be relatively modest for developed market economies such as the one we study here. Potential gains are larger for developing countries.
Yet, developing countries do not seem to benefit from increased financial integration through lower volatility of consumption . One explanation could be that developing countries have integrated into international capital flows more recently and less rapidly than the developed market economies. In addition, these countries have weaker institutional structures and, in particular, less developed domestic financial systems. This might have prevented them from reaping the benefits of financial integration -or, perhaps, the potential benefits need more time to materialize. Although we cannot test this hypothesis directly studying the G7 countries, our data do cover a sufficiently long time span to analyze whether the benefits of financial integration with regard to changes in the volatility of consumption appear gradually over time.
Data and Empirical Methods
The above theoretical framework has shown that consumption volatility should decline as financial markets become more integrated. This hypothesis will form the basis for our empirical tests below. Before going into the details of these tests, we discuss the measurement problems that arise with regard to volatility and financial openness. Because one goal of our analysis is to study the link between openness and volatility conditional on the shocks hitting an economy, we also describe the methodology that we use to identify shocks. (Italy) . Our data set ends in 2000. Hence, for the majority of the countries, we can cover a time period of over 40 years.
We follow Bekaert et al. (2004) and compute the volatility of consumption growth over a rolling window of five years (i.e. over 20 quarterly observations).
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This rolling-window measure of volatility generates serial correlation in the resulting time series. Using serially correlated time series as the dependent variables in OLS estimations will feed the serial correlation patterns into the residuals. This invalidates inferences based on conventional standard errors. Fortunately, OLS estimates are still consistent, and we use the residuals to correct standard errors according to the method of Hansen and Hodrick (1980) . Another problem implied by the rolling window approach is that shocks and noise, which appear as outliers in the original consumption data, have level effects in the time-series for volatility. Once an outlier of the original series enters the rolling window, it affects the volatility estimate for 19 consecutive time periods. We account for this effect by including dummy variables in the regression equation and by using the median absolute deviation instead of the standard deviation as an alternative volatility measure. 3 We also experimented with other approaches such as GARCH measures or the methods proposed by Schwert (1989) and Baxter and King (1999) , but these failed to deliver reasonable volatility estimates. Table 1 shows summary statistics for consumption and output volatility starting from the 1960s to the end of the 1990s. We also report the ratio of consumption to output volatility and consumption volatility relative to the mean of consumption. The latter gives us an idea about the possible welfare gains from a reduction in consumption volatility. We report these measures for all four decades under study separately.
If increased financial integration opens up possibilities for consumption smoothing, we would expect that the volatility of consumption declines relative to the volatility of output.
However, we fail to find this pattern in the data. In all countries except France, relative consumption volatility was higher in the 1990s than at the start of the sample. In France, relative consumption volatility followed a -shaped pattern but did not return to its level of the 1970s. Moreover, a similar -shaped pattern can be detected for the United Kingdom, whereas Italy, Japan, and the United States witnessed a reversed -shaped pattern of relative consumption volatility.
Behind these changes in the ratios are quite heterogeneous changes in consumption and output volatility. This holds in particular for consumption volatility. For France and Germany, the data resemble a -shaped pattern, while Italy, Japan, the United Kingdom, and the United States show an inverse -shaped pattern. For output volatility, the data indicate a -shaped pattern for France, Germany, and Italy, and an inverse -shaped pattern for the United Kingdom and the United States. For Japan, we find a monotonic decline in output volatility.
Our results partly confirm findings of earlier studies, but partly they differ. Differences in the underlying samples and in the computation of volatility could be responsible for this. For example, Basu and Taylor (1999) consider a sample of 15 countries, which also includes our set of countries. However, their methodology differs from ours in two respects. First, they aggregate the data over different cross-sections before computing the volatilities. Second, they look at the changing pattern of macroeconomic volatility over different historical periods Canada and France, we note a decrease, whereas for Germany, Japan, the United Kingdom, and the United States, there was an increase in the volatility of consumption. Hence, aggregation over different sub-groups of countries clouds differences in the patterns of consumption volatility.
Another related study is the one by Kose et al. (2003) who find an increase in consumption and output volatility moving from the 1960s to the 1970s and a decline in subsequent periods. Their sample covers 21 industrialized countries, and thus a much larger set of countries. Our more mixed results for individual G7 countries show that there is a significant amount of heterogeneity behind these aggregated figures.
In sum, our data show a somewhat mixed picture with regard to changes in consumption volatility over time. In the following sections, we will explore whether changes in consumption volatility across time have been linked to the degree of financial openness of countries.
Measures of Financial Openness
The theoretical model used in Part 2 has been based on the assumption that trade in a full set of contingent claims is possible. Such a complete markets setting does, of course, not exist in reality. Countries rather differ with regard to the degree of openness to foreign capital, the Literature has used different ways to measure the degree of restrictions on capital account transactions. Edison et al. (2002) provide a useful survey. They classify capital account restrictions into qualitative, rule-based restrictions and measurements of the intensity with which controls are being imposed. We follow a similar approach in this paper.
Most qualitative, rule-based measures of capital account openness are based on the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER). We use a measure which has been compiled by . His measure is based on the AREAER, and he additionally uses information on the intensity of capital controls from the narrative parts of this report. One further advantage of his measure is that it is available already since the 1950s. Other measures of regulations have been used in the literature that capture, for instance, the degree of regulation of stock markets, are typically not available for a sufficiently long time period (see Edison et al. 2002, Table 1 for an Overview). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 do not bind. However, the disadvantage of using quantitative measures of capital account openness in our context would be that these measures are highly endogeneous. Endogeneity is less of a concern for our rule-based measures of capital account openness since the deregulation of markets has often been initiated in the context of international agreement under OECD or EU membership. We therefore use rule-based measures in the following.
Measures of Structural Shocks
Estimating the relationship between consumption volatility and financial integration requires controlling for structural shocks. To extract structural shocks, we estimate the two-country open-economy model proposed by Clarida and Gali (1994) . All variables are normalized with respect to a benchmark economy. Following Clarida and Gali, we take the US as a 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w 13 benchmark, and we set the lag length of all SVAR specifications equal to four. The variables comprise the first difference of the real output differential, the first difference of the bilateral real exchange rate, and the CPI differential, which corresponds to the bilateral inflation differential. This trivariate model essentially features a flexible price equilibrium in the longrun and sticky-prices in the short run due to the imposed restrictions adopted from Blanchard and Quah (1989) . According to this specification, it is possible to identify three (relative) structural shocks: a supply shock, a demand shock, and a nominal shock.
Regression Results
Based on the descriptive statistics presented above, it is hard to argue that there has been a clear link between the openness of countries for financial capital and the volatility of consumption. While, generally, the G7 countries have become more open for financial capital in legal terms over the past decades and while capital flows have increased rapidly, there has been no consistent pattern for consumption volatility to increase or decrease.
In this section, we study the link between consumption volatility and the openness of countries for capital in more detail. In a first set of regressions, we regress our consumption volatility on different measures of financial openness. Next, a series of robustness checks will be conducted. We use the median absolute deviation to construct an alternative measure of volatility, we include shocks and interaction terms of shocks and openness, we include nonlinear terms to capture delayed liberalization effects, and we analyze the impact of financial integration on relative consumption volatility. For Canada, Italy, Japan, and the United Kingdom, we find a significant decline in consumption volatility as response to financial market integration. Although the estimated coefficients look small at first sight, the impact of financial openness is quite important. Betacoefficients 4 show that about 30-70% of the variation in consumption volatility can be explained by the degree of capital account openness for these countries. For the rest of the countries in our sample, the coefficients on the Quinn measure are insignificant or have the wrong sign. In general, there is no clear-cut answer to the question of whether capital account liberalization has helped consumers to smoothen shocks to domestic income.
4
The beta-coefficients have been computed as the coefficient estimates times the standard deviation of the explanatory variable divided by the standard deviation of the dependent variable. Except for France, we obtain highly significant coefficients on the Kaminsky-Schmukler measure for all countries in our sample, implying that greater development of financial markets has been associated with a decline in volatility. (Note that the Kaminsky-Schmukler measure is constructed such that a higher value indicates a less developed financial market.)
Differences in results reported in Tables 2 and 3 could be due to differences in the sample size or differences in the measure for financial openness. To test whether changes in sample size affect our results, we re-run regressions using the Quinn measure of capital account openness also for the smaller sample for which we have information on the degree of capital market liberalization. Results (not reported) show that all results are robust and that they carry over to a shortened estimation period.
Alternative Measure of Volatility
The standard deviation may be a poor measure of scale (or volatility) in data sets with small sample sizes. In these cases, a more robust measure of scale is the median absolute deviation (Huber 1981 and Sachs 1984) . As the sample size of our rolling window is 20, this seems to be a reasonable alternative. Comparing the time series of the standard-deviation-based measure of consumption volatility to the median-absolute-deviation-based measure of consumption volatility shows that the level effects of outliers are scaled down. The major insight of this exercise is that, except for the United Kingdom and the United States in the regressions involving the Quinn measure, all results carry over qualitatively.
Thus, the results from our baseline regressions seem to be quite robust with respect to the measure of consumption volatility, and we continue to use the standard deviation as a measure of consumption volatility in what follows.
Controlling for the Underlying Shocks
The stylized model that we have introduced above to show the link between financial openness and consumption volatility did not take into account the various shocks that can hit an economy. Consumption volatility in this model is the result of stochastic fluctuations in output. In reality, we need to control for other potential sources of output (and thus consumption) volatility such as monetary and fiscal shocks. In order to control for these shocks, we estimate the structural vector auto-regression (SVAR) as described in Section 3.3, and we include the shocks in equation (6). Hence, our consumption volatility regression now reads: The first thing to note is that the impact of our macroeconomic shocks is insignificant for most of the countries. Most results for the link between capital account openness and consumption volatility remain unchanged. The estimated coefficients on the measure of capital account openness are similar to those obtained from the baseline regression.
As an additional test for the robustness of our results, we interact our measures of financial openness with our macroeconomic shocks. The reason for including these interaction terms is that Sutherland (1996) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Generally, we also find evidence for non-linear effects of financial openness on consumption volatility. However, there is no consistent pattern of volatility to increase or decrease in a non-linear way. Generally, we hesitate to interpret these results further because the introduction of a nonlinear term increases the degree of multicollinearity dramatically. This is shown by the conditioning number of the design matrix with and without the nonlinear term. Moreover, this is also the reason why we were forced to exclude the constant intercept in most regressions. Results reported so far inform us about the impact of financial openness on the volatility of consumption but not about the success of consumers to smoothen shocks to domestic output.
Hence, we additionally run our baseline regression (6) using the ratio of consumption to output volatility as the dependent variable. Using this ratio can be thought of as an alternative way of controlling for macroeconomic shocks. We estimate the same regression as before, using the ratio of consumption to output volatility ( 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Our findings provide some support to the notion that greater financial openness lowers the volatility of consumption. This effect seems to be driven mostly by the liberalization of capital markets rather than liberalization of cross-border capital flows as such. Including proxies for macroeconomic shocks leaves the main result unaffected. Measured in relation to output volatility, consumption volatility has not declined, however.
Our results partly differ from those of earlier studies such as Bekaert et al. (2004) . While we confirm that greater financial market integration has been associated with lower consumption volatility, this does not hold necessarily for greater capital market development or for relative consumption volatility. One reason for this could be that we focus on the time series dimension. In Bekaert et al. (2004) the main liberalization effect seems to come from the difference between emerging markets and developed market economies. In our study, differences between countries and thus cross-sectional variation in the data are not considered. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   22   6 References 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The dependent variable is the volatility of consumption, computed using the rolling-window approach. The Quinn measure is an index ranging from 0 to 100, which assigns a large value to more open capital account regimes. In panel (b), the dependent variable is the volatility based on the median absolute deviation of consumption in conjunction with the rolling-window approach. The structural shocks in panel (c) have been obtained from a SVAR model as in Clarida and Gali (1994) . In panel (d), these shocks have been interacted with the measure for financial openness. In panel (e), a non-linear term is included. Standard errors are corrected using the method suggested by Hansen and Hodrick (1980) . Regressions for France and Germany include one dummy variable. Regressions for Canada, Italy, Japan, the UK, and the USA include two dummy variables. *** (**, *) = significant at the 1% (5%, 10%) level.
(a) Baseline regressions The dependent variable is the volatility of consumption, computed using the rolling-window approach. The Kaminsky-Schmukler (K-S) measure is an index ranging from 1 to 3, which assigns a lower value to more open capital account regimes. In panel (b), the dependent variable is the volatility based on the median absolute deviation of consumption in conjunction with the rolling-window approach. The structural shocks in panel (c) have been obtained from a SVAR model as in Clarida and Gali (1994) . In panel (d), these shocks have been interacted with the measure for financial openness. In panel (e), a non-linear term is included. Standard errors are corrected using the method suggested by Hansen and Hodrick (1980) . Regressions for France, Germany, and Japan include one dummy variable. Regressions for Canada, Italy, the UK, and the USA include two dummy variables. *** (**, *) = significant at the 1% (5%, 10%) level.
(a) Baseline regressions The dependent variable is the volatility of consumption relative to the volatility of output. Volatilities are computed using the rolling-window approach. The Quinn measure of capital account liberalization is an index ranging from 0 to 100, which assigns a large value to more open capital account regimes. The KaminskySchmukler (K-S) measure of financial market liberalization is an index ranging from 1 to 3, which assigns a lower value to more liberalized markets. OLS estimates with standard errors corrected using the method suggested by Hansen and Hodrick (1980) . *** (**, *) = significant at the 1% (5%, 10%) level.
(a) Capital account liberalization Data for these graphs have kindly been provided by Dennis Quinn. The measure used in is defined as follows: 0 = approval for capital transfer required, 0.5 = approval required and sometimes granted, 1.0 = no restriction but official approval required plus transaction is taxed, 1.5 = no official approval needed but transaction may be taxed, 2.0 = free capital account regime.
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